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tumor (CCOT)5.

CCOT is an uncommon lesion that represents only about 

1% of jaw cysts, occurring mostly within the bone. Both in-

traosseous and extraosseous forms of the lesion are found in 

the maxilla and mandible with approximately the same prob-

ability6, and these lesions mostly affect the incisor and canine 

areas. This lesion can also involve the posterior maxilla, but 

only few such cases have been reported7,8.

CCOT is mostly asymptomatic; therefore, it is frequently 

discovered during a routine radiographic examination3. Ra-

diographically, CCOT typically presents as an unilocular or 

multilocular distinct radiolucent area that may include vari-

ous radiopaque irregular calcified bodies. The lesion may be 

related with an odontoma or an unerupted tooth—nearly one-

third of the cases involve impacted teeth9. In addition, the ad-

jacent teeth frequently appear with resorptive or divergently 

displaced roots7.

The treatment plan for CCOT depends on the location and 

histological type of the lesion. A conservative treatment mo-

dality such as simple enucleation and curettage is mostly cho-

sen for the cystic variants with good prognosis. In contrast, 

complete excision is recommended for the neoplastic variant, 

and recurrence is frequent10. 

CCOT in the maxilla involving the maxillary sinus is 

relatively rare, and very few cases have been published. Fur-

I. Introduction

Calcifying odontogenic cyst, also known as Gorlin cyst, is 

an uncommon developmental lesion that originates from the 

odontogenic epithelium1. After Gorlin et al.’s first description 

of such a lesion in 1962, it has become clear that two basic 

entities may be present: a cystic tumor and a solid neoplasm2. 

This benign cystic neoplasm is microscopically character-

ized by a well-defined basal layer in the epithelial lining. An 

overlying layer consists of stellate reticulum-like cells, and 

masses of ghost cells are present within the epithelial lining 

or fibrous capsule. Moreover, dystrophic calcification forms 

a dentinoid tissue in the fibrous capsule3,4. In 2005, the World 

Health Organization Classification of Head and Neck Tumors 

considered this lesion an odontogenic tumor rather than a 

cystic lesion and thus named it calcifying cystic odontogenic 
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Calcifying cystic odontogenic tumor (CCOT) is an uncommon benign cystic neoplasm of the jaw that develops from the odontogenic epithelium. Inva-
sion into the maxillary sinus by a CCOT is not a typical, and the recurrence of the cystic variant of CCOT in the posterior maxilla is rare. This report 
describes a recurrent CCOT occupying most of the maxillary sinus of a 24-year-old male patient. As a treatment, marsupialization was carried out as a 
means of decompression, and the involved teeth were all endodontically treated. Afterward, surgical enucleation was performed. The size of the lesion 
continued to shrink after marsupialization, and the maxillary sinus restored its volume. This patient has been followed-up for 3 years after the surgery, 
and there have not been any signs of recurrence.
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Two years after the first FESS procedure, the patient re-

visited the hospital with a complaint of nasal obstruction and 

cheek tenderness in the same region.(Fig. 1) An additional 

FESS procedure for cyst marsupialization and granulation tis-

sue removal was performed at the same department. Howev-

er, the patient revisited the hospital 3 years later with recurred 

symptoms, and an extended lesion was seen on computed 

tomography (CT).(Fig. 2. B)

Extraoral examination showed facial asymmetry due to 

a non-tender left maxillary swelling. Intraoral examination 

revealed a firm swelling, covered by mucosa of normal ap-

pearance, which was localized on the buccal aspect of the 

premolar to the first molar region. There was no dental treat-

ment history of left maxillary teeth. A panoramic radiograph 

revealed a large radiolucent lesion in the left maxillary sinus 

extending from #23 to #27, and the cystic lesion had resorbed 

the roots of teeth #23 to #27.(Fig. 2. A) CT scans showed a 

well-defined expansive lesion with thin cortical margins and 

irregular radiopaque masses. The size of the lesion was un-

thermore, only one case of recurrent CCOT invading into 

the maxillary sinus was reported in the English literature11. 

Therefore, the present case regarding a cystic variant of 

CCOT in the posterior maxilla that recurred twice is uncom-

mon. This report aimed to represent this recurrent cystic 

tumor occupying most of the maxillary sinus and that was 

successfully managed by conservative treatment. 

II. Case Report

A 24-year-old male patient was referred to our department 

by an otolaryngologist due to an expansive lesion of the left 

maxillary region. The clinical exam revealed that an asymp-

tomatic swelling had increased in size in the area of the upper 

left premolars and molars. The patient had undergone func-

tional endoscopic sinus surgery (FESS) twice based on a pre-

sumptive diagnosis of a cystic lesion in the maxillary sinus at 

the Department of Otorhinolaryngology. The final diagnosis 

according to the microscopic examination was CCOT.

A B

Fig. 1. Computed tomography shows recurrence of the lesion after the first functional endoscopic sinus surgery (FESS) procedure. A. Ex-
pansile cyst-like lesion at the first visit. B. A recurrent lesion two years after the first FESS.
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lary sinus became more apparent; the haziness in the area of 

the maxillary sinus not involved with the lesion appeared to 

be clearer, as new bone was deposited into the lesional bor-

der.(Fig. 3. B, 3. C)

At this time, surgical removal of the tumor was planned. 

Under general anesthesia, the lesion was simply enucleated 

through a transoral approach.(Fig. 4) As mentioned, since 

five months of marsupialization caused a thickened wall of 

the maxillary sinus, which was also the border between the 

lesion and the maxillary sinus, the sinus was intact during the 

surgery. Furthermore, no remarkable complication during or 

after the operation was noted.

commonly large and occupied nearly the entire left maxillary 

sinus and extended to the orbital floor.(Fig. 2. B)

Cystic marsupialization and placement of an acrylic tube 

for maintaining a patency and drainage were carried out 

under local anesthesia.(Fig. 3. A) The patient was educated 

to irrigate the area with normal saline solution two times a 

week. Endodontic treatments were also performed in the 

involved teeth #23 to #27 that showed root resorption. Five 

months after the initial intervention, considerable regression 

of the lesion and new bone formation around the root areas 

of teeth #23 to #27 were noted. Radiographic examination 

showed that the bony border between the lesion and maxil-

A

B

Fig. 2. When the patient was referred 
to our department, three years after the 
second functional endoscopic sinus 
surgery procedure, he showed recur-
rence in the same region. A. A pan-
oramic radiograph revealing the large 
extension of unilocular radiolucency in 
the left maxilla. B. Computed tomogra-
phy scan showing a large lesion in the 
left maxillary sinus expanding up to the 
inferior orbital floor and projecting into 
the nasal cavity.
Yongsoo Kim et al: Conservative approach to 
recurrent calcifying cystic odontogenic tumor 
occupying the maxillary sinus: a case report. J 
Korean Assoc Oral Maxillofac Surg 2016

A B C

Fig. 3. A. Cyst marsupialization and placement of an acrylic tube for drainage. B. Five months computed tomography (CT) image after the 
endodontic treatment and marsupialization. C. Cone-beam CT scan showing the regressed lesion and new bone deposition around the le-
sion.
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III. Discussion

Odontogenic epithelial remnants are considered an origin 

of CCOT; because they are trapped within the bone or gingi-

val tissue, CCOTs can be either intraosseous or extraosseous. 

In about 86% to 98% of cases, the lesions appear as a cyst-

like structure, whereas 2% to 16% of cases show the solid 

or neoplastic form3. Since most CCOTs have no symptoms, 

they are usually found incidentally on radiographic results, 

and the lesions are often located in periapical or lateral peri-

odontal areas of adjacent teeth12. Differential diagnosis of 

CCOT involves dentigerous cyst, adenomatoid odontogenic 

tumor, ameloblastic fibro-odontoma, and calcifying epithe-

lial odontogenic tumor. The presence of radiopaque bodies 

is a meaningful finding. When calcified material is found 

on radiographic examination, the possibility of adenomatoid 

odontogenic tumor, calcifying epithelial odontogenic tumor, 

ossifying fibroma, and odontoma should be considered13,14. 

In addition, it is important to recognize that, when CCOT is 

related with apices of the teeth, there is a high incidence of 

root resorption11. In cases of lesion associated with the apices 

of the teeth, root resorption has been found in 75% to 77% 

of the cases15. This rate of root resorption by CCOT is high 

compared with that by ameloblastoma in the cases reported 

by Struthers and Shear16. Therefore, root resorption, which 

was also found in the present case, can be considered one of 

the common features when the lesion is associated with adja-

cent teeth.

Treatment of CCOTs can be determined according to the 

site and the histological type of the lesion. Ledesma-Montes 

et al.17 studied 122 cases of CCOT and identified the fol-

lowing 4 histological variants: simple cystic CCOT (type 

Histopathological examination concluded fibrous connec-

tive tissue with an epithelial lining; mineralization of ghost 

cells and dentinoid materials were identified. Cuboidal and 

cylindrical cells were found in the basal layer, and the epi-

thelial cells were loosely arranged with groups of ghost cells. 

The definitive diagnosis was CCOT, the same as the previous 

biopsy result.(Fig. 5)

The patient was scheduled for regular follow-up. At recall, 

36 months after the surgery, he did not show any signs of re-

currence.(Fig. 6. B)

Fig. 4. Surgical removal of the lesion through enucleation. 
Yongsoo Kim et al: Conservative approach to recurrent calcifying cystic odontogenic tumor occupying the maxillary sinus: a case report. J Korean Assoc Oral Maxillofac Surg 2016

Fig. 5. Histopathologic examination revealing the presence of sev-
eral ghost cells within the cyst lining and dystrophic calcification 
(arrow, ghost cell; arrow head, calcifying dentinoid material; H&E 
staining, ×200).
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considered more esthetic and less invasive than the conven-

tional lateral approach20. However, this method involves risk 

of insufficient removal of the lesion. Since CCOT arises from 

odontogenic epithelial remnants that are often in a periapical 

or lateral periodontal relationship to adjacent teeth, treatment 

such as endodontic therapy or extraction of the involved 

teeth needs to be performed. When enucleation is considered 

the treatment of choice, the lesion should be thoroughly re-

moved, including that in the area of the affected teeth area. 

Although there were two recurrences in the presented case, 

the patient was again treated conservatively utilizing marsu-

pialization as a decompression method not only to minimize 

the damage to anatomical structures, but also to reduce the 

size of the lesion. Marsupialization has been performed as a 

more conservative type of treatment for large cystic lesions 

in order to minimize cyst size and to reduce the extent of sur-

gery. For the treatment of CCOT, marsupialization was first 

employed by Souza et al.14. The authors suggested that mar-

supialization could be used as a preliminary treatment option 

for CCOT to minimize damage to the anatomical structures. 

Sakai et al. emphasized the importance of marsupialization 

before total surgical removal in young patients with large 

CCOT lesions8. 

After marsupialization, the patient was regularly followed 

and was subjected to saline irrigation through a tube inserted 

into the lesion at every follow-up visit.(Fig. 3. A) Remarkable 

regression of the lesion and bone apposition on the inner wall 

1), odontoma-associated CCOT (type 2), ameloblatomatous 

proliferating CCOT (type 3), and CCOT related with be-

nign odontogenic tumors other than odontoma (type 4). In 

this case, the microscopic findings corresponded to those 

of CCOT type 1, the most commonly found histologic sub-

type. The treatment of the cystic (type 1) variant of CCOT 

is usually conservative. Such treatment includes enucleation 

with curettage for intraosseous lesions and local excision for 

the extraosseous lesions. Enucleation with curettage is the 

most approved treatment for intraosseous lesions rather than 

enucleation alone18. Enucleation with curettage means the 

removal of a 1- to 2-mm layer of bone around the periphery 

of the cystic cavity with a sharp curette or a bone bur. The 

purpose of this procedure is to eliminate the epithelial debris 

from which a recurrent lesion could originate11,14. The solid 

variant of CCOT, which is often called a dentinogenic ghost 

cell tumor, is usually more aggressive. The most common 

treatment method for this solid variant of CCOT is excision19. 

Although the prognosis of the cystic type of CCOT is 

favorable, the presented patient had experienced two recur-

rences in five years before he was referred to our department. 

Although the lesion initially showed regression, the recurrent 

symptoms of nasal obstruction and cheek tenderness ap-

peared two years after the first FESS procedure. The patient 

showed similar symptoms with apparent extension of the le-

sion on CT three years after the additional FESS procedure.

(Fig. 1) The transnasal endoscopic approach to CCOT is 

Fig. 6. Postoperative panoramic view and computed tomography showing the reduced size of the lesion without any recurrences. A. Six 
months postoperative. B. Thirty-six months postoperative.
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of the lesion were noted.(Fig. 3. C) After the enucleation, 

new bone was continuously deposited into the cavity where 

the lesion had existed, and the cavity size was reduced.(Fig. 

6) Interestingly, gradual shrinkage of the lesion was accom-

panied by restoration of maxillary sinus volume. During this 

process, the bony wall of the cystic tumor became more ap-

parent and thicker. Because of the thickened bony boundary, 

enucleation and aggressive bony curettage can be achieved 

without sinus wall destruction. This maxillary sinus pneuma-

tization continues to progress even after removing the lesion 

surgically. Thus, some of the sinus volume was regained 

without intentionally removing the sinus wall. The patient 

was followed for three year after the surgical treatment, and 

there were no signs of relapse.

In conclusion, this case reports describes another case of 

recurrent CCOT in the posterior maxilla, which is not fre-

quently reported. Even though a long-term follow-up study 

and additional cases are needed, marsupialization can be 

considered when planning the initial treatment of recurrent 

CCOT, especially in young patients with large maxillary le-

sions extending into the maxillary sinus.
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